The development of floral and physiochemical changes by plant growth regulators (GA 3 , GA 4+7 , BA, or Promalin (GA 4+7 + BA)) and storage temperature (5°C or 20°C) in cut Iris hollandica 'Blue Magic' were determined. The flowering rate and level were increased with Promalin pre-treatment and 5°C low storage temperature as compared to other plant growth regulators or 20°C high temperature pre-treatment. The elongation of pedicel and development of ovary were increased by exogenous NAA treatments with lanolin past after decapitation of the stigma. There were quantity differences in ovary by the low storage temperature with 5°C at the band of 50 kDa, while new bands were synthesized in pedicel by the low storage temperature with 5°C at the band of 62 kDa.
INTRODUCTION
In general, cut iris is harvested in the bud stage and shipped and stored dry. However this procedure has serious problem that stored flowers do not open properly (Mayak and Halevy, 1971) . Flower opening in iris flowers has been shown to depend on stem elongation (Reid and Evans, 1986) . Stem elongation in iris is controlled by hormones such as auxin and gibberellin, which promote growth, and ethylene which inhibits elongation (Lockart, 1965; Goodwin, 1978) . We conducted this work to determine storage temperature and growth regulator effects on floral development and senescence in cut Iris hollandica 'Blue Magic'.
MATERIALS AND METHODS

Growth Condition
Bulbs of Iris hollandica 'Blue Magic' (10-12 cm) were held at 32°C for 1 week then 17°C for 2 weeks then +5°C for 6 weeks for dormancy breaking and induction of flower bud differentiation. Bulbs were soaked in Benlate solution for 30 min and dried for 1 day at room temperature before planting. Bulbs were planted in boxes (80 x 60 x 30 cm, L x W x H) with a soil-based medium (upland soil: sandy soil: husk = 1:1:1 (v/v)). All plants were cultivated by nutri-irrigation in greenhouse at 16°C/13°C (day/night).
Effect of Plant Growth Regulators and Storage Temperature Treatments
The flowers were harvested when the flower bud was open enough to show blue color. Cut flowers were treated with distilled water, GA 3 (gibberellic acid), GA 4+7 (gibberellin A 4+7 ), BA (6-benzyladenine), or Promalin (GA 4+7 + BA) with 50 mg L -1 as a stem dip or spray, and then stored at 5°C or 20°C for 48 h (Fig. 1) .
The flowering degree of cut iris is presented in Fig. 2 and the level of flower and leaf is shown in Table 1. 316 storage temperature pre-treatments, the lengths of stigma, ovary and pedicel were measured when the outer tepal started to wilt.
The pedicel separated from each sample was fixed in FAA then treated with an alcohol series continuously before embedding in paraffin. A microtome was used to prepare sections, and the samples were observed after staining twice with Safranin-fast green.
Effect of Plant Growth Regulator Treatment on Elongation of Pedicel after Decapitation of Stigma
Stigmas were decapitated and the cut stump provided with 1.0 mM NAA, GA 3 , GA 4+7 , BA or Promalin in lanolin. Pedicel length was measured 5 days after treatment.
Changes of Protein Pattern in Ovary and Pedicel by Pre-treatment and Storage Temperature
Protein was extracted from 1 g fresh weight tissue. Proteins were visualized by SDS-PAGE.
RESULTS AND DISCUSSION
Effect of Plant Growth Regulators and Storage Temperature Treatments
Compared to storage at 5°C, two days of storage at 20°C severely reduced the percentage of fully opened flowers, and reduced the level of flower opening (Table 2) . Pretreatment with Promalin appeared to improve flowering percentage in flowers stored at 20°C. Flower and leaf senescence were markedly increased with 20°C storage. Flower senescence resulting from 20°C storage was reduced by spray, but not dip, applications of BA (either as benzyladenine or as a component of Promalin). Gibberellins did not reduce this senescence.
In leaves, senescence was similar regardless of storage pretreatment (Table 2) . With 5°C storage, either gibberellin or BA were effective at reducing leaf senescence. With 20°C storage, spray applications of BA (either as BA or as a component of Promalin) significantly reduced senescence.
Development of Stigma, Ovary and Pedicel
The development of the stigma was not affected by any pre-treatment method or storage temperature. However, the elongation of ovary and pedicel was increased by Promalin pre-treatment and 5°C low storage temperature (Table 3, Fig. 3 ). Plant growth regulator treatment with 5°C induced clear increasing of ovary and pedicel length, and this result agrees with the treatment which delays senescence of flower and leaf by Promalin pre-treatment at 5°C. It seems that there is a correlation between pedicel elongation and flowering.
From the result of this study, it is clear that pre-treatment plays an important role in flower bud development and flowering. By the results of other reports, when GAs and cytokinins were applied as pre-treatment, ovary, which is most important flower organ, developed normally and also the elongation of pedicel was promoted continuously. So it can be suggested that some metabolic substance, which is synthesized in ovary, promoted the elongation of the pedicel, induced complete flowering, and then also delayed flower senescence.
The vascular bundle of pedicel was more developed by Promalin pre-treatment at 5°C low storage than 20°C, especially number of xylem cell was increased (Fig. 4) . It may be that pre-treatment with BA or Promalin increases flowering rate and delays flower senescence because it promotes development of vascular bundles and improves absorption of water and nutrients.
Effect of Plant Growth Regulators on Elongation of Pedicel after Decapitation of Stigma
In the results of growth regulator treatment with lanolin paste after decapitating the stigma, pedicel elongation was strikingly increased by NAA lanolin paste treatment (Fig. 5) . Op den Kelder et al. (1971) reported that elongation of the last internode in tulip is promoted by exogenously applied auxins and Hanks and Rees (1977) suggested that auxin-mediated system regulates the elongation of the upper internode of tulip. Saniewski (1989) reported that endogenous gibberellins, together with auxin, control all internode growth in tulips. By removing flower buds and applying hormones, Suh (1985) showed that elongation of the third tulip internode is induced by auxin treatment. Saniewski and De Munk (1981) reported that applying IAA onto decapitated flower stems has a similar result.
Changes of Protein Patterns in Ovary and Pedicel by Pre-treatment and Storage Temperature
As shown in Fig. 6 , a 50 kDa band, marked with an arrow, shows quantitative variation with low storage temperature. In the pedicel, a 62 kDa band appears to be synthesized in 5°C storage. The appearance of this band was not affected by growth regulator treatments.
The result shows, in the ovary, an increase of protein under low temperatures, independent of growth regulator treatment. In the pedicel, it is clear that low temperature induced synthesis of protein which was not found in the high temperature condition. The present results concerning the variation of protein show that pedicel is clearer than ovary. And it makes a possible suggestion that low temperature triggered synthesis of specific protein in the ovary and it moved to pedicel, but it needs more biochemical and molecular biological researches.
In cut iris flower, Promalin pre-treatment and 5°C low storage temperature lead to a high-quality stem, having a high rate of flowering and delayed senescence. Also, in this treatment, the pedicel was more elongated than with other treatments and more developed vascular bundles were found. NAA was shown to specifically induce pedicel growth. In light of these results, it can be suggested that auxin that influences the elongation of the pedicel was synthesized in the ovary and moved to pedicel. Protein analysis results showed that pretreatments with low temperature triggered synthesis of specific protein.
In conclusion, from the result of this research, it can be suggested that Promalin pre-treatment and 5°C low storage temperature are effective pre-treatments for extension of freshness and to improve quality of cut iris. 
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